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Outline

• Layout of SEU test structures + core
• R+C+CC Simulation with mock SEU (of reasonable energy)

– SEU hit on the detector
– SEU hit on the readout circuitry
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SEU Test Structure Topcell
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SEU Test Structure Topcell
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MOM-stack det. 2
(interleaved fingers)

MOM-stack det. 2
(parallel fingers)

Mock-CDAC det.

Diode det.

MOS-cap det. 1

MOS-cap det. 2

BANK 1
(4 electrometers per bank)

BANK 2 BANK 3

ANALOG MUX + CONTROL



SEU Test Structure Topcell
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Goes to bank 0 
in SAR →→→

(M5, M7, M9 for power)

Scan chain: M5
AVDD, GND: M9
Off-chip I/O: M7

ClkS input 
from SAR (M5)

Off-chip I/O (M5)



SEU Test Structure Topcell

• ~ 300 um x 200 um
• Horizontal: odd metals
• Vertical: even metals
• 16 total SEU Readouts; only 4 simultaneous
• DRC & LVS clean (sans metal density, ESD, seal ring, etc)
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Post-extraction Simulation

• Emulating an SEU:
– Current pulse source in between detector nodes
– 1uA for duration of 1nS (unless otherwise stated)

• R+C+CC Extraction, 10 pF off-chip load

• Worst-case package parasitics included on off-chip nodes

• Drawback: Cadence simulation only considers disturbance 
of charge
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Notable Results
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1.1 "

3.5 "
ADC 1st Stage Conversion (Hold) Phase

Simulated with 40MHz ADC Clock

ADC 1st Stage Acq. Phase
(SEU not likely to change charge stored in CDAC)



Notable Results

9

Diode Detector
ΔVOUT = ~50mV

Mock-CDAC (MOM-structure) Det.
ΔVOUT = ~75mV

Note persistent outputs!
(until reset)

SEU SEU

RESET RESET



SEU Hit on Electrometer
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SEU Pulse (not shown) @ t=10nS
10 uA for 1nS (10x more energy than prev. sim.)

Electrometer output recovers!



To-do

• Make changes to CDAC capacitors to match detector cap 
metal pitch and width (not critical, but preferred)

• Connect CDAC detector to SEU core
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